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Date: February 14, 2007

Memorandum

To: Jesse Gothan, City of Sacramento

ce: :

From: Mark Bowman/Shusuke lida

Reference #: P05003.11 B

Subject: Traffic Analysis for Sacramento Capitol Mall Ramp Closures

Introduction

Dowling Associates was retained to prepare a traffic study to evaluate the effects of closing
two ramps connecting Capitol Mall and 3¢ Street in the City of Sacramento. The study
evaluated the following conditions:

¢ Existing Conditions

¢ Baseline No Project

¢ Baseline Plus Project -
e 2030 No Project

e 2030 Plus Project

The following three intersections were evaluated:

1. 3t Street & 1. Street
9. 30 Street & Capitol Mall
3. 8 Street & N Street

Methodology

The traffic volumes for Existing, Baseline No Project, and 2030 No Project were obtained
from the Sacramento Downtown Traffic Study. Traffic volumes with the ramp closure
project were developed by reassigning traffic to the shortest path with implementation of
the project. Traffic volumes are shown as an attachment along with graphics showing the
roadway configurations.



Sacramento Capito!l Mall Slip Street Closure Traffic Analysis Memorandum
December 19, 2006 :

The signalized study intersections were evaluated with the Synchro software package using
the operational methodology outlined in the Highway Capacity Manual (Transportation
Research Board, Washington, D.C., 2000, Chapters 10 and 16). This procedure calculates
an average stopped delay per vehicle at a signalized intersection, and assigns a level of
service designation based upon the delay. The method also provides a calculation of the
yolume-to-capacity (v/c) ratio of the critical movements at the intersection. Table 1 shows
level.of service criteria for signalized intersections. Level of service worksheets are shown
as an attachment.

Table 1
Level Of Service Criteria ~ Signalized Intersections
Level of Average Delay
Service (LOS) | (seconds/vehicle) | Description
A <10 Very Low Delay: This level of service occurs when progression

is extremely favorable and most vehicles arrive during a green
phase. Most vehicles do not stop at all,

B | 5770 and < 20 | Minimal Delays: This level of service generally occurs with
good progression, short eycle lengths, or both. More vehicles
stop than at LOS A, causing higher levels of average delay.

C > 320 and <35 Acceptable Delay: Delay increases due to only fair progression,
longer cycle lengths, or both. Individual cycle failures (to
gervice all waiting vehicles) may begin to appear at this level of
service. The number of vehicles stopping is significant, though
many still pass through the intersection without stopping.

D > 35 and < bb Approaching Unstable Operation/Significant Delays: The
influence of congestion becomes more noticeable. Longer delays
may result from some combination of unfavorable progression,
long cycle lengths, or high volume / capacity ratios. Many
vehicles stop, and the proportion of vehicles not stopping
declines. Individual cycle failures are noticeable.

E > 55 and < 80 Unstable Operation/Substantial Delays: These high delay
values generally indicate poor progression, long gycle lengths,
and high volume / capacity ratios. Individual cycle failures are
frequent occurrences.

F >80 Excessive Delays: This level, considered unacceptable to most
drivers, often occurs with oversaturation (that is, when arrival
traffic volumes exceed the capacity of the intersection). It may
also oceur at nearly saturated conditions with many individual
cycle failures. Poor progression and long cycle lengths may also
contribute significantly to high delay levels.

Source:  Transportation Research Board, Highway Capacity Manual, Washington, D.C., 2000, pages 10-16
and 16-2.

Project impacts were determined based on the City of Sacramento’s significance criteria.
For the purposes of this analysis, a significant traffic impact at signalized intersections
oceurs when:
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Sacramento Capitol Mall Slip Street Closure Traffic Analysis Memorandum
December 19, 2006

» The project degrades peak period level of service (LLOS) from A, B,ror C (without the
project) to D, E, or F (with the project); or,

~» The level of service (without project) is D, E, or F and project generated traffic
increases the average vehicle delay by 5 seconds or more.

These standards have been developed consistent with a goal set forth in the City of
Sacramento, General Plan Update (1988). Specifically, Section 5-11 - Goal D, states to
"Work towards achieving a Level of Service C on the City's local and major street system."

Existing Conditions

The existing AM and PM peak hour intersection levels of service are shown in Table 2. The

“~caleulations indicate all the study intersections operate at acceptable levels of service

during both peak hours.

_ Table 2
Intersection Levels of Service — Existing Conditions

1) 3rd St/L St B 12.8 B 15.1
2) 3rd St/Capitol Mall B 18.6 C 21.4
3) 3rd St/N St B 16.7 A 9.8

Source: Dowling Associates, Inc., 2006
1 L,OS = Level of Service
2 Average delay in seconds

Baseline Conditions

Baseline Conditions include traffic volumes expected to occur after development of
Downtown projects already approved. The analysis also assumes the following changes to
the intersection configuration as a result of the plan to convert 3 Street to two-way traffic
between Capitol Mall and L Street:

e 3% Street & L Street — add one northbound left-turn and one northbound through
lane!

» 37 Street & Capitol Mall — add one eastbound left-turn lane and re-stripe one
westbound through lane to a shared through/right lane, add one southbound right-
turn lane to have one right turn lane, one through/right lane, one through lane, and
one through/left lane!

1 Lanes were determined from a drawing provided by Samar Hajeer on January 11, 2007.
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Sacramento Capitol Mall Slip Street Closure Traffic Analysis Memorandum
December 19, 2006

¢ Signal phasing changed to accommodate new movements, but the ecycle lengths
remained the same

Traffic volumes for the Baseline Plus Project Conditions were developed by reassigning
traffic to the shortest path assuming closure of the ramps. . All the traffic that would use the
ramps was reassigned through the intersection of 8rd Street & Capitol Mall. The analysis
assumed the following: T - S

¢ One eastbound through lane at the intersection of 34 Street & Capitol Mall would be
re-striped to a shared through/right lane to accommodate the reassigned traffic.

e Signal phasing splits and offsets would be changed to accommodate new movements,
but the eycle lengths would remain the same.

The AM and PM peak hour intersection levels of service for Baseline Conditions without
and with the project are shown in Table 3. The calculations indicate all the study
intersections would continue to operate at acceptable levels of service during both peak
hOurS. N e Ve e S N R v,

Table 3
Intersection Levels of Service — Baseline Conditions

1) 8xd St/L St

2) 3rd St/Capitol Mall _ |.. .

3) 3rd St/N St

Spurce; Dowling Associates, Inc, 2006,
1 108 = Level of Service
2 Average delay in seconds

Note: Bold values indicate a potential significant impact.

2030 Conditions

Year 2030 Conditions assumes the same roadway and intersection configuration as
Baseline Conditions. Traffic volumes for the 2030 Plus Project Conditions were also
developed by reassigning traffic to the shortest path assuming closure of the ramps, as
described above for the Baseline Plus Project Conditions.

The AM and PM peak hour intersection levels of service for 2030 Conditions without and
with the project are shown in Table 4. The level of service at the intersection of 8rd & L
Streets would be improved by the project, which would eliminate the westbound traffic
movement from the single lane on L Street that serves traffic heading toward the Tower
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Sacramento Capitol Mall Slip Street Closure Traffic Analysis Memorandum
December 19, 2006 '

Bridge. This traffic would be shifted to the two left-turn lanes onto southbound 3rd Street.
The project would cause a drop in level of service at the intersection of 37 Street & Capitol
Mall, where the level of service would drop from LOS C to LOS E. This would be a
significant impact. The intersection of 3rd & N Streets would continue to operate at
acceptable levels of service in 2030 after implementation of the project.

Cae - . Table4
Intersection Levels of Service — 2030 Conditions

1) 3rd St/L St
2) 3rd 8t/Capitol Mall
3) 3rd St/N St
Source: Dowling Associates, Inc., 2008.
1 L,OS =ZLevel of Service
2 Average delay in seconds

.........

Note: Bold values indicate a potential significant impact.

Mitigation Measures

Intersection operations were analyzed to determine if any mitigation measures would be
needed to maintain acceptable peak hour levels of service at the study intersections for the
Baseline Plus Project and 2030 Plus Project Conditions.

Impact 1: Reassignment of traffic as a result of the ramp closure would cause the
intersection of 3% Street & Capitol Mall to operate at LOS E in the PM peak hour under
2030 Plus Project Conditions.

Mitigation 1:. Provide a southbound free right-turn lane at the intersection of 34 Street &
Capitol Mall and widen the westbound departure lanes from two lanes to three lanes.
Westbound Capitol Mall at the I-5 overpass is currently three lanes wide downstream of the
existing ramp merge. The third lane would need to be extended to the intersection of 3%
Street & Capitol Mall as part of this mitigation measure. After implementation of the
mitigation measure, the intersection would operate at LOS B (16.4 seconds delay) during
the AM peak hour and LOS C (32.0 seconds delay) during the PM peak hour.

Level of significance after mitigation: Less than significant.
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Capitol Mali Slip Street Closures Existing Conditions
Timing Plan: AM Peak

121192006



Capitol Mall Slip Street Closures Existing Conditions
Timing Plan: PM Peak

12/19/2006



Capitol Mall Slip Street Closures Baseline Conditions
Timing Plan: AM Peak

e

11112007



Capitof Mall Slip Street Closures Baseline + Project Conditions
Timing Pian: AM Peak
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Capitol Mall Slip Street Closures

Baseline Conditions
Timing Plan: PM Peak

111112007
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Capitol Mall Slip Street Closures

Baseline + Project Conditions

Timing Plan: PM Peak |

11112007
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Capitol Mall Slip Street Closures

2030 Conditions
Timing Plan: AM Peak

T

111112007
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Capitol Mall Slip Street Closures

2030 + Project Conditions
Timing Plan: AM Peak

11112007
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Capitol Mall Slip Street Glosures

2030 Conditions
Timing Plan: PM Peak

1111/2007
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Capitol Mall Siip Street Closures

2030 + Project Conditions
Timing Plan: PM Peak

11412007
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Capitol Mali Slip Street Closures

2030 + Project Conditions Mitigation 1
Timing Plan: PM Peak

1M14/2007
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HCM Signalized Intersection Capacity Analysis -

1. L St & 3rd St {2M32006

(*‘“‘"—‘kl-;/vd

WA TR W

Movementhiziz: - SBRA - SBR it
Lane Confi gurahons b T S ' Fd 1‘1'-?, .

Volume {vph) 125 157 157 5 kMt 1.29 9
ideal Flow (vphp!) 1900 1900 1900 1900 1900 1000 1900
Total Lost time (s} 40 40 4.0 4.0 40 '

Lane Ut Factor 095 091 095 100 081

Fri 100 099 085 085 09

Flt Protected 095 100 tco0 100 100

Satd. Flow (prof) 1681 1867 1504 1583 4830

Flt Permitied 095 100 1.00 1.00 1.00

Sald. Flow {perm) 1681 1667 1504 1583 4930

Peak-hour factor, PHF 100 100 100 100 100 100 100

Adj. Flow {vph) 125 157 157 75 541 129 9
RTOR Reduction {vph) 81 4 0 41 2 0 ]
Lane Group Flow {vph) 51 182 141 4 BT 0 -0
Turn Type Parm Perm  Perm

Protected Phases 2 4

Permitied Phases 2 . 2 .2

Actuated Green, G (s) 325 325 26 328 30

Effactive Green, g (s} 320 320 320 320 300

Actuated g/C Ratio 046 046 046 046 043

Clearance Time {s) 35 .35 35 35 35

Lana Grp Cap {vph) 768 762 688 724 2113

vis Ratio Prot c0.14

vis Ratic Perm 003 9011 008 002 - e
vic Ratio 007 024 020 005 D 32

Uniform Delay, d1 166 116 114 108 132

Progression Factor 100 100 100 100 100

incremental Delay, d2 02-- 07 0.7 31 04

Delay {s) 108 123 12t 107 136

Level of Service 8 B B B B

Approach Delay (s} 117 136

Approach LOS B - B

TnfeTSeClon SUMMany e e o ey
HCM Average Control Delay 128 HCM Level of Service

HCM Volume to Capacity ratio 0628

Actuated Cycle Length {s) 70.0 Sum of tost time (5) B0
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period {min) 15

¢ Critical Lane Group

Capitol Mall Slip Street Closures Synchro 7 - Report
Existing Canditions AM Peak ) Page 1
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HCM Signalized intersection Capacity Analysis
2: Capitol Mali & 3rd St

12/13/2006

g ¢ oA N

Tr\»l/

1800

Movementidis T EBLEEEBTR EBRY B WaTE WERIN T NBEE 7 NBRYZ. B ¥ SBT 1< SBR
Lane Configurations ool LT ) 44

Volume {vph) 0 638 0 % 128 0 -0 0 0 180 482 8
ldeal Flow (vphpl) 1900 1900 1000 1900 1900 1900 1800 1800 1900 1900 1900

Total Lot time (s} 4.0 40 40 55

Lane Util Factor 0.91 100 095 081

Fit 1.00 100 160 100

Fit Protected 100 095 100 0.99

Satd. Flow {prot) 5085 1770 3539 5008

Fit Permitted - 1.00 435 100 099

Sald. Flow {perm) 5085 647 3538 5006
Peak-hour facter, PHF 100 100 100 100 100 160 100 100 100 100 100 1.0
Adj. Flow {vph} 0 638 0 129 0 0 0 0 189 482 5
RTOR Reduction {vph) 0 -0 0 0 0 0 0 0 0 0 2 0
Lane Group Flow {vph) 0 638 0 91 129 0 g 0 0 0 855 0
Turn Type pmitpt Perm

Protected Phases 6 5 2 m————— 4
Permitted Phases 2 4

Actuated Green, G (5) 363 478 478 137
Effective Green, g (s) 35.8 473 4713 132
Actuated 9/C Ratio 051 068 068 019
Clearance Time (3) 35 35 35 50

Vehicle Exiension (s) 20 2.0 2.0 2.0

Lane Grp Cap (vph) 2601 558 2394 944

vls Ratio Prot c013 002 004

vis Ratio Perm 0.08 013

vic Ratio 025 018 005 0.69

Uniform Delay, d1 38 T 44 38 265
Progression Factor 1.00 100 100 1.15
incremental Delay, d2 00 0.1 0o 18

Delay (s) 96 41 38 322

Level of Senvice A A A c
Approach Delay (s} 96 40 0.0 322
Approach LOS A A A C

TlETeachon: Summany .1

HCM Average Controf Delay
HCM Volume to Gapacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilizalion
Analysis Pariod {min)

¢ Critical Lane Group

18.6
034
700
44 8%
i5

~ HCM Level ‘c-:df S'enivice

Sum of lost fime {5)
IGU Level of Servica

Capitol Mal Siip Street Ciosures
Existing Conditions AM Peak

Synchro 7 -

Report
Page 2
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HCM Signalized Intersection Capacity Analysis

3. N St & 3rd St

1211312006

Movement i ERT EBR L SBL Y 8BT-7: OELix. SER:
Lane Configurations " J44 Ny

Votume {vph) 60 4 382 7T N8 122
Ideal Flow {vphpl) 1900 1900 1600 1800 1800 1900
Total Lost time {s} 35 35 35

Lane Ut Factor 100 091 097

Fri - 089 1006 086

Flt Protected 1.00 097 097

Sald. Flow {prot) 1847 4943 3343

Fit Permitted 1.00 097 097 .
Sald, Flow (perm) 1847 4043 3343 '
Peak-hour facior, PHF 100 100 400 100 100 1400
Adj. Flow (vph) 60 4 32 287 38 122
RTOR Reduction {vph) 3 0 g 208 0 0
Lane Group Flow (vph) 61 0 0 420 440 0
Turn Type Perm o
Protected Phases 6 277 5
Permitted Phases 2

Actuated Green, G (s) 125 285 175

Effective Green, g (s) 125 205 175
Actuated g/i; Ratio.. . 0.18 042 025
Clearance Time {s) 3.5 3.5 3.5

Lane Grp Cap (vph) 330 2083 836

vis Ratio Prot c0.03 o013

vis Ratio Perm 0.08 -
vic Ratio 018 0.20 053

Uniform Delay, d1 244 128 227
Progression Factor 1.00 g
Incremental Delay, d2 1.2 0.2 24.

Delay (s) e 256 100 250

Level of Service C 8 c
Approach Delay (s) 258 100 250
Approach LOS c B G

Itgregation summary

HCM Average Control Deiay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilizatien

Analysis Period (min}
¢ Critical Lane Group

(e v ke
18.7

029
70.0
51.3%
15

HCM Level of Service B
Sum of lost ime {s) 105
{CU Level of Service A

Capitol Mall Stip Street Closures

Existing Conditions AM Peak

Synchro 7 - Report
Page 3
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HCM Signalized Intersection Capacity Analysis :
1: L 8t'& 3rd St 12/13/2006

. Movernnt L WBTH WBRE WBR2: SBT- SBR: SBR2D.

- Lane Configurations Y & rd ¥ M4
Volume (vph) 30 455 898 699 445 254 52
Ideal Fiow (vphpl) 1900 1800 1900 4900 1900 1800 1900
Total Lost time (s) 40 40 40 40 40
Lane Util. Factor 085 0581 085 100 0%
Fid © 400" "095 085 085 084
Fit Protecied . pes5 100  t60 100 OO
Satd. Flow {prot) 1681 1807 1504 1583 4774
Fit Permitted 495 100 100 te0 100
Satd. Flow {perm) . 1681 1607 1504 1583 4774
Peak-hour factor, PHF 100 100 100 100 100 100 100
Ad] Flow {vph) 30 455 B9 99 445 254 52
RTOR Reduction (vph) 28 3 0 34 12 0 0
Lane Group Flow {vph) 295 730 656 65 739 0 0
Turn Type Perm Perm  Perm
Protected Phases 2 4
Permitted Phases 2 2 2
Actuated Green, G (s) 465 465 465 465 165 - - e oo
Effective Green, g (5) 4860 460 460 460 160
Actuated o/C Rallo 066 066 066 088 023
Clearance Time (s) 3.5 35 3.5 35 3.5
Lane Grp Cap {vph) 1105 1056 988 1040 1091
vfs Ratio Prot . c015
v/s Rafio Perm 018 045 044 004
vic Ratio R 027 069 066 006 068
Uniferm Delay, d1 50 75 73 43 246
Progression Faclor 100 100 ip6C 100 100
incrernental Delay, d2 06 37 35 041 34
Delay (s} 56 113 108 44 280
Level of Service e A B B A~ C
Approach Delay (s) 97 280
Approach LOS A ¢
Jntersacilon; Summary: i AT e
HCM Average Control Delay 15.1 HCM Level of Service
HCM Volume o Capaclty ratio 069
Acluated Cycle Length (s) 70.0 Sum of lost tme () 80
intersection Capacity Utilization 59.2% ICt Level of Service B
Analysis Period {min} 15

¢ Critical Lane Group

Capitol Mall Slip Street Closures Synchro 7- Repord
Existing Conditions PM Peak Page 1
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HCM Signalized Intersection Capacity Analysis

2. Capitol Mall & 3rd St

12/13/2008

f——-\ v AN

¢ Critical Lane Group

Movements.: CEBT . EBR L WBL i WBTE WEBR T NBLE NBT:2 NBREHISBER. BT
Lane Conﬁgurah{ms A4 X 44
Volume (vph) 0 466 0 167 467 0 0 0 0 43
ideal Flow {vphpl) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1800 1000 1900
Total Lost fime (s) 40 40 4.0 55
Lane Util. Factor 091 100 085 091
Fd 1.00 100 100 1.00
Fit Protecied 1.00 095 100 1.00
Satd. Flow (prot) 5085 1770 3539 5072
Fit-Permitted 1.00 042 100 100
Satd. Flow {perm) 50856 784 3539 5072
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 100
Ad}. Flow (vph) 0 466 0 187 467 0 0 0 0 43 760 0
RTOR Reduction (vpi) 0 0 9 0 0 0 0 0 0 0 0 0
Lane Group Flow {vph) 0 486 g 167 467 0 4 0 0 0 803 0
Turn Type pm+pt Perm
Prolected Phases B 5 2 4
Permitted Phases 2 4
Actuated Green, G {s) e 320 455 455 16.0
Effective Green, g (s) ER K 450 450 155
Actuated g/C Ratio 0.45 064 064 022
{learance Time (s) 35 35 35 5.0
Vehicle Extension (s) 2.0 24 2.0 2.0
Lane Grp Cap {vph) 2268 B3g 2275 1123
v/s Ratio Prot 0.08 004 013

_ . visRatio Perm_ c0.13 016
vic Ratio 020 028 02 072
Uniform Delay, ¢1 17 51 51 25.2
Progression Factor 1.00 100 100 152
Incremental Delay, d2 00 G.1 0.2 1.6
Delay (s) 17 52 53 398
Level of Service B A A D
Approgch Delay (s) 1.7 53 0.0 398
Approach LOS 8 A A D
intersection: Summary; Bl oA
HCM Average Controt Delay 214 HCM Leve% of Semce c
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 700 Sum of tost ime (s) 95
Intersection Capacity Utlization 451% iCU Leve! of Service A
Analysis Period {min) 15

Capitol Mall Slip Street Closuras
Existing Conditions PM Peak

Synchro 7 - Report
Page 2

21



HCM Signalized Intersection Capacity Analysis

3: N St & 3rd St

12113/2606

Movementsi: CEBT T EBRTS SBL . BBT
l.ane Configurations B J44 - '
Volume {vph) 79 25 128 B88 129 © 184
ideal Flow (vphpl) 1900 1900 1900 1800 1800  18GO
Total Lost time (s) 5 35 35
Lane Util. Factor 100 pe1 087
Frt 097 100 099
...Elt Protected 100 099 008
Satd. Flow {prot) 1802 5054 3229
Flt Permitted 100 088 098
Satd, Flow.(perm) .. 1802 5064 3229
Peak-hour factor, PHF 100 100 100 100 100 100
Adj. Flow (vph) _ 79 25 128 898 129 184
RTOR Reduction (vph) 16 0 0 27 0 0
Lane Group Flow (vph) 88 ] 0 6% 313 0
. Tumn Type Perm .
Prolected Phases 6 275
Permitted Phases 2
Actuated Green, G (s} 125 e - 325 14D
Effective Green, g (s) 125 25 145
Actuated g/C Ratio 0.18 046 024
Clearance Time {5} 35 35 35
Lane Grp Cap {vph) 322 2347 669
v/s Ratic Prot - ¢D.05 c0.10
" vfs Ratio Perm 0.20
vic Ratio 0.27 043 047
Undform Delay, d1 248 125 244
Progression Faclor 1.00 019 100
Incremental Delay, d2 2.1 05 23
Delay (s) 269 29 287
Level of Service G A c
Approach Delay {s) 269 29 267
Approach LOS C C

{ntersection; Summa

HCM Average Controt Delay
HCM Volume to Capacity ratio
Actuated Cycle Length ()
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lang Group

HCM Level of Service A

Sum of lost time (5} 105
ICU Leve! of Service A

Capitof Mali Slip Street Ciosures

Existing Conditions PM Peak

Synchro 7 - Report
Page 3
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HCM Signalized Intersection Capacity Analysis-

4: 1St & 3rd St

111/2007

7*““—&_.‘1144’&1-

IHEBTSaEion Summary

v
Viovementiii. i s SWBE WBRT WBRD NEL T T NE T BT TSBR T SBR2
L.ane Configurations ¥ & ' Id % 4 AMh
Volume {vph) 182 90 ™ 45 43 30 648
ideal Flow {vphpl) 1900 1900 1800 1800 1900 1500 1900
Total Lost fime (s) T 40 40 4.0 40 4.0 40 40
l.ane Util. Factor 95 081 095 100 100 100 OH
Frt 100 - 050 085 085 1400 100 097
Fit Protected 095 100 100 100 085 100 100
Satd. Flow (prof) 1681 1667 1504 1583 1770 1863 495!
FIt Permitted 085 100 100 100 085 100 100

~ Satd. Flow (perm) 1681 1667 1504 1583 1770 1863 4951
Peak-hour factor, PHF 100 300 190 100 100 100 100
Adj Flow (vph} 182 190 181 45 43 30 648
RTOR Reduction {vah) 0 0 0 H 0 0 2
Lane Group Flow (vph) 164 227 172 14 43 30 -.-.784 -

~ Tum Type Perm Perm Pem  Prot
Protected Phases 2 3 8 4
Permitled Phases 2 2 2
Actuated Green, G (5) 225 225 25 225 60 400 305

" Effective Green, g (s) »no 206 20 220 80 400 300
Actuated g/C Ralla . 031 03% 031 031 009 057 043
Clearance Time (s) 3.5 3.5 35 45 4.0 4.0 35
Lane Grp Cap (vph) 578 524 473 498 152 1088 2122
vis Rafio Prot c0.02 002 o016
v/s Ratio Perm 010 014 011 OO0
vic Ratio 031 043 038 003 028 003 0¥
Uniform Delay, d1 182 191 186 166 300 85 138
Progression Factor 490 160 100 100 o074 279 100
Incrementat Delay, 2 15 2.6 22 1 4.6 00 05
Delay (s) 198 216 207 167 267 183 141
Level of Service B C c B c B B
Approach Dalay (s) 205 232
Approach LOS _ G G

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s}
Intersection Capacity Utilization

Analysis Period (min)

¢ Critical Lane Group

72

038
700
40.9%
15

HCM Level of Service

Sum of lost fime {s)
ICU Level of Service

Capitol Mall Slip Street Closures

Baseline Conditions AM Peak

Synchro 7 - Report

Page 1
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HCM Signalized Intersection Capacity Analysis

2. Capitol Mall & 3rd St : - 1M2007
T T At L A W

Movementis: o BT ET T EBR L WBE W WR T NBES T NE T NSRRI, SBLTE oB! BR

Lane Configurations % ﬁ“M - "i

Valume {vph) 66 808 0- 124 %64 33 0 0 0 30

ideal Fiow {vphpl) 1900 1900 1900 . 1900 1900 1800 1900 1900 1800 1900

Total Lost time {s} 35 40 ' 40 40 .

Lane Utit Factor 100 091 100 095

Fet 100 100 1007 097

Fit Protected .. bss 100 08 100

Satd. Flow {prof) T UATT0 5085 1770 3450

Fit Permitted . 095 100 g28 “1o0TTTT

Satd, Flow {perm) §770 5088 515 3450

Peak-hour factor, PHF 100 160 100 100 100 100 100 100 100 100 .

Adj. Flow (vph) 66 809 0 124 164 33 0 0 0 320 529 68

RTOR Reduction (vph) 0 0 0 0 17 0 0 0 0 0 2 48

Lane Group Flow {vph} 66 809 0 124 180 0 g - -0 0 0 854 15

Tum Type Prot ‘ prvtpt Perm Perm

Proected Phases - 1 8 5 2 4

Permitted Phases 2 4 4

Actuated Green, G (s) T58 323 427 M7 77 17

Effective Green, g {s) 56 M8 447 342 72 417

Actuated g/C; Ratio 0.08 045 060 049 025 025

Clearance Time (5) 35 38 5. 35 50 50

Vehicle Exiension {s) 30 2.0 2.0 20 2.0 2.0

Lane Grp Cap {vph) 142 2310 441 1686 1158 34

vfs Ratio Prot - c0.04 - c0.16 c003 005 :

vis Ratio Perm 0.14 018 00
~ vicRatio 046 035 028 0N 074 004

Uniform Delay, d1 s 124 6.5 57 243 198

Progression Factor 100 160 100 100 . 077 (48

Incrementat Delay, d2 24 00 0.1 01 2.1 00

Delay {s) 332 124 66 9.8 207 9.5

Level of Senvice c B A A c A

Approach Delay {s} 140 8.6 0.0 -~ 208

Approach LOS B A A B

TBTSBCNON SUMMEIY. o bt A U g H

HCM Average Control Delay 15.8 HCM Level of Service 8

HCM Volume to Capacity rafio ... 350 ‘

Actuated Cycle Length (s) 700 Sum of lost time (s) 17.0

intersection Capacity Utilization 52 9% ICU Leve! of Service A

Analysis Period (min) 15 -

¢ Citical Lane Group

Capitol Mall Slip Street Closures Synchro 7- Repod
Baseline Conditions AM Peak Fage 2



HCM Signalized Intersection Capacity Analysis
3: N St & 3rd St . 11172007

MoveRients

Lane Configurations o -
Volume {vph) 60 4 371 358 334 123

ldeal Flow {vphpf) 1900 1800 1900 {900 1900  19G0

Total Lost time (s) 35 35 35

Lane Ul Factor 1.00 091 09

i 099 100 098

Flt Protected 100 0% 036

Satd. Flow {prot) 1847 4958 3346

Flt Permitted 1.00 098 086

Satd, Flow {perm) 1847 4959 3346

Peak-hour factor, PHF 100 100 100 100 100 100

Adj. Flow {vph} . 60 4 3N /8 3 123

RTOR Reduction (vph) 3 0 0 25 0 0

Lane Group Flow {vph} 61 0 0 514 457 ]

Turn Type e Perm

Protected Phases g 2 5

Permitted Phases 2

Acluated Green, G (s) =+ - 125 285 175 L
Effective Green, g {s) 125 25 175

Actuated g/C Ratio 018 ¢42 025

Clearance Time (s) 5 - - 5 35

Lane Grp Gap {vph) 330 2080 8%

v/s Ralio Prot c0.03 c0.14

v/s Ralio Perm : 210

vic Rafio 018 025 055

Uniform Delay, d1 244 134 228

Progression Factor 1.00 046 100

incrementat Delay, d2 1.2 03 26

Delay (s) 256 63 254
“Level of Service C A c
_Approach Delay (s) 268 63 254

Approach LOS C A ¢

Risrsection Summary : e D
HCM Average Cenlral Delay 4.3 HCM Level of Service B
HCM Volume to Capacity ratio 032

Actuated Cycle Length (s) ; 700 Sum of lost time (s} 105
intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Pericd (min) 15

¢ Critical Lare Group

Capitol Mal Slip Street Closures _ Synchro 7- Report
Baseline Conditions AM Peak Page 3
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HCM Signalized Intersection Capacity Analysis

1. L St & 3rd St 1H1/2007
PR S T B TR A
Movement WL TR WER T WBRZ L NBE T Ne T SHT 5 SHRYT SBRE
Lane Configurations w ¥ d I % A A4
Volume (vph) 443 502 990 29 82 70 534 254 52
ideal Flow {vphpl) 1900 1900 4800 1900 1800 1800 1900 1900 1900
Total Lost time (s) 40 40 40 40 7 4077740 4.0
Lane Util Factor 085 081 095 100 100 100 099
Frt . 100 095 08 085 100 100 085
Fit Protected 095 100 100 100 085 100 100
Satd. Flow (prot) 1681 1607 1504 1583 1770 1863 4807
Fit Permitled £095 100 100 100 095 100 100
Satd. Flow {perm) 1681 1607 1504 1583 1770  1B63 4807
Peak-hour factor, PHF 100 100 100 100 %00 400 100 100 100
Adi. Flow (vph) : 443 502 990 29 82 0 534 254 52
RTOR Reduction {vph) 0 0 0 14 0 0 11 0 0
Lane Group Flow {vph) 399 413 723 15 B2 70 829 0 0
_ Tum Type Perm Perm Pem  Prot
Protected Phases 2 ' 3 8 4
Permiited Phases 2 2 2
Actuated Green, G {s) /5 35 W5 IS 60 260 165
Effective Green, g (s) 380 3O B0 6O 60 260 60
Actuated g/C Ratio g5t 051 051 051 009 037 023
Clearance Time {5) - 35 3.5 3.5 3.5 4.0 4.0 35
Lane Grp Cap (vph) 865 826 713 B4 152 692 1088
vis Ratio Pro} 005 004 017
vis Ratio Perm 024 - 051 048 01
. vic Ratio 045 088 084 002 054 010 075
Uniform Delay, d? - 108 167 158 83 07 144 262
Progression Factor 100 100 100 100 074 150 100
incremental Detay, d2 18 2717 200 00 107 0.2 48
Detay (s) 126 444 359 84 334 218 300
Level of Service B D D A C C C
Approach Delay (s) 34.3 281 300
Ap’br‘oach’ LOS""'”"‘ C G c

HCM Average Contm% Delay
HCM Volume to Capacity ratio
Acluated Cycle Length (s)
Intersaction Capacity Utilization
Analysis Periad (min)

¢ Critical Lane Group

7

0.87
700
726%
1%

Sum of lost time {8)
ICU Level of Service

HCM Leve% nf Serwce

Capitol Matl Slip Street Closures
Baseline Conditions PM Peak

Synchro 7 - Report
Page 1
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HCM Signalized Intersection Capacity Analysis
2: Capitol Mall & 3rd St 111112007

Ao N R W V.

Movement: 2 e ER e T EBR WAL TWER S NBEE N T NBRELT Bl
Lane Configurations LI <K
Volume (vph) 176 482 o 3w 98 0 0 0 138
Ideal Flow {vphpi) 1500 4900 1800 1900 1900 1900 1900 1900 1800 1900 1800 1900
Total Lost fime {5) 35 40 4.0 40 - 55 50
Lane Util Factor 100 099 100 085 086 086
Frt 100 1.00 100 098 100 085
Fit Protected 995 100 pes 100 088 100
Satd. Flow {prot) 1770 5085 1770 3468 4767 1382
Flit Permitted 085 100 043 100 _ 099 100
Satd. Flow {perm) {770 5085 803 3468 4767 1362
Peak-hour factar, PHF 100 100 100 100 100 100 100 100 100 100 100 100
Adj. Flow (vph) 176 462 g 31 63 98 0 0 0 138 863 89
RTOR Reduction (vph) 0 0 0 0 16 0 0 o 6 0 1 57
Lane Group Flow (vph) 176 462 0 38 719 { 0 0 0 0 - 1009 23
Turr Type Prot pm+pt Perm Perm
Protecied Phases™ e il 5 2 S : 4
Permitted Phases _ 2 4 4
Actuated Green, G (s) - 167 255 400 274 198 199
Effective Green, g (s) 107 250 390 69 194 198
Acluated g/C Ratio 015 036 056 038 028 028
Clearance Time (s} 35 35 35 35 . 506 50
Vehicle Extension (s) 30 20 20 2.0 2.0 2.0
Lane Grp Cap (vph} - 211 1816 615 1333 1321 387
vis Ratio Prot ci10 008 c0.t0 024
vi/s Ratio Perm c0.23 021 002
vic Ratio 085 02 059 054 076 046
Uniform Delay, d1 279 159 B7 187 232 182
Progression Factor - 100 100 00 100 145 242
incrermantal Delay, d2 53 0.0 0.9 16 20 .0
Delay (s) 332 158 96 183 36 442
-Level of Service C B A B D D
Approach Delay (s) 207 154 0.0 B2
Approach LOS C B A D
Tniersegtion Summeary : 0
HCM Average Control Delay
HCM Volume to Capacity ratio 065
Actuated Cycle Length (s) 700 Sum of lost time () 130
intersection Capacity Utilization 61.9% iCU Level of Service B
Analysis Period (min} 15

¢ Critical Lane Group

Capito! Mall Sfip Street Closures Synchro 7 - Report
Baseline Conditions PM Peak ‘ Page 2
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HCM Signalized Intersection Capacity Ana!ys&s :
3: N St & 3rd St - & 111412007

Lane Confi gurahons 5

Volume {vph) ' 79 25 148 183
ldeal Flow {vphpl) 1500 1900 1800 1900
Total Lost time (s) 35
Lane Util Factor 1.00
211 S (.97
Flt Protected 1.00
Satd. Flow (prot) 1802
£l Permitted 100 ‘ ) -
Satd. Flow (perm) 1802 )
Peak-hour facter, PHF 106 100 100 &b , 100
Adj. Flow {vph) 78 25 148 . 193
RTOR Reduction {vph) 16 0 0 0
Lane Group Flow (vph) B8 0 0 0
Turn Type . Perm
Protected Phases 6 2 5 )
Permitted Phases 2

_ Actuated Green, G (5} 125 325 145
Effective Green, g (s) 125 325 145
Actuated g/G Ratio AL p4s 0.2
Clearance Time {s) 35 35 3.5
Lane Grp Cap {vph) 322 2348 660
vis Ratio Prot . ¢0.05 c0.10

- vfs Ratio Perm 0.26
vic Ralio 027 056 049
Urform Delay, 41 248 136 245
Progression Factor 1.00 047 10D
Incremental Delay, d2
Delay {s)
Level of Service
Approach Delay (s)
Approach LOS
[ntersection-Shmimaty: B 5 BT
HCM Average Control Delay 120 HCM Level of Gervice B
HCM Volume to Capacily ratio g 048
Actuated Cycle Length (s) 70.0 Sum of lost time {s) 10.5
Intersection Capacity Utliization 54 3% ICU Level of Service A
Analysis Period {min) 15

¢ Crtical Lane Group

Capitol Mall Skip Streel Closures Synchro 7 - Report
Baseline Conditions PM Peak Page 3
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HCM Signalized Intersection Capacity Analysis

1: L St & 3rd St

1/11/2007

P AR R
Movement: T ” TIWELE WERT WBRZ S NBLEE TNBTIH S8l SBTE SBRFTISELY T SER
Lane Configurations Wyt Id if b 4 A4
Volume {vph) I’z 191 45 43 30 0 0T 9 0 0
ideat Flow (vphpl) 1900 1900 1800 1800 1900 1900 1900 1900 1900 1800 1900
Total Lost time (3 40 40 40 35 35 40 )
Lane Uti. Factor 087 0% 100 100 1400 391
Fri 0eg 085 085 100 100 1.00
Fit Prolected 085 100 100 085 100 1.00
Satd. Flow {prot) 3424 1441 1583 1770 1863 5077
Flt Permitied 095 100 100 085 100 100
Satd, Flow (perm) 3424 1441 1583 1770 1863 5077
Peak-hour factor, PHE 100 100 100 100 100 100 100 100 100 10C 100
Adj. Flow {vph) ar2 191 45 43 30 0 [ g 0 0
RTOR Reduction {vph) 0 ] 3 0 0 ] ] 2 ] 0 Y
Lane Group Flow {vph) 391 172 14 - 43 30 0 g 784 g g~ 0
Tum Type customn custom  Prot
Protected Phases ) 3 8 4
Permitied Phases 2 2 2
Actuated Green, G (5) 225 225 225 65 405 305
Effective Green, g () 20 20 220 65 405 30.0
Acluated g/CRato . .. 03t 031 031 008 058 0.43
Clearance Time (s) 3.5 3.5 35 35 3.5 3.5
Lane G Cap (vph} - 1076 453 488 164 1078 2178
vis Ratio Prot - 002 002 c0.15
vis Ratio Perm 011 012 0N
vic Ratio 03 038 003 026 003 0.36
Uniform Delay, d1 186 187 1686 2835 6.3 135
Progression Factor 100 100 100 063 261
Incremental Delay, d2 10 24 0.1 38 0.0
Detay {s) 195 211 167 241 166
Level of Service B C B c B
Approach Delay (s) 19.8 210
Approach LOS B C

IREErsection summary:

RN

HCM Average Control Delay
HCM Volume fo Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utiization
Analysis Period (min)

¢ Crifical Lahe Group

167
036
700
41.2%
15

Sum of lost time (s)
ICU Level of Sevice

HCM Level of Service

Capitol Mall Slip Street Clogures
Baseline + Project Conditions AM Peak

Synchro 7 - Reporl
Page 1
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HCM Signalized Intersection Capacity Analysis

2: Capitol Mall & 3rd St

111112007

¢ Critical Lane Group

MBVEmERRA T B WBTH WBR T N

" LaneConfigurations b -
Volume (vph) 164 33 D 0 0 320 523 387
Ideal Flow (vphpl) 1900 1800 4900 1800 1900 1900 180G 1900
Total Lost time (s) 40 55 50
Lane Util. Factor 0.95 086 086
e 0.7 098 0B85
Flt Protected 1.00 088 100
Satd. Flow {prot} .. 3450 4647 1382
Fit Permitted 1.00 088 100
Satd, Flow (perm) 3458 4647 1362
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 100
Adj. Flow (vph) g6 809 457 124 164 33 0 0 0 320 523 387
RTOR Reduction (vph) o 120 0 0 8 0 9 0 0 0 23 20
Lane Group Flow {vph) 66 1146 O 124 179 0 { 0 0- 0 934 78
Turn Type Prot pmpt Perm Perm
Protecled Phases 1 ) 5 2 4
Permitted Phases 2 4 4
Actusted Green, G {5) 55 304 408 329 “ 196 .. 1986
Effective Green, g {s) 556 280 399 324 ‘ 191 196
Actuated g/C Ratio 008 043 057 046 027 028
Clearance Time {5} 35 35 35 35 . 50 50

- Vehicie Extension (s) 3.0 20 2.0 2.0 2.0 2.0
Lane Grp Cap {vph) 138 2055 e 1597 1268 381
vis Ratio Prot 0.04 024 c004 005
v/s Rafio Perm 019 02 006
vic Ratip D47 056 p41 O 074 421
Uriferm Delay, ¢1 309 151 86 107 232 192
Progression Faclor 100 4060~ 100 100 074 08B0
Incrementat Delay, d2 25 02 03 0.1 1.9 0.1
Delay {s) 334 153 89 108 186 1585
Level of Service G 8 A B B B
Approach Delay {s) 162 10.1 0.0 18.2
Approach LOS
intersection Summary: i R
HCM Average Confrol Delfay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 664
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 175
intersection Capacity Utilization 650% ICL) Level of Service C
Analysis Pericd (min) 15

Capitoi Mall Slip Strest Closures
Baseline + Project Conditions AM Peak

Synchro 7 - Report
Page 2
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HCM Signalized Intersection Capacsty Analysis

Uniform Delay, di
Progression Factor
Ingremental Delay, d2
Delay (s}

Level of Service
Approach Delay {s)
Approach LOS

Intersection Sumimany:

3:NSt&3rd St 11112007
& <
T 8ER
“Lane Configurations T @M
Volume (vph) 0 80 4 0 0 0 0 0 0 705  4¥ 0
ldeal Flow (vphpi) 1000 1900 1900 1900 1860 1900 1900 1900 1900 1800 1800 1800
Total Lost time (s) 35 o 35
Lane Util. Factor 1.00 0o
Er 099 100
Fit Protected 1.00 047
Satd. Flow {prot) 1847 4939
Flt Permitted 100 0.97
Satd. Flow {perm) 1847 4939
Peak-hour factor, PHF {00 100 100 100 400 1060 100 100 100 100 100 100
Adi. Flow {vph) 0 80 4 0 0 0 0 0 0 705 4B 0
RTOR Reduction {vph) 0 3 0 0 0 0 0 0 0 0 27 0
Larie Group Flow (vph) = 0 61 { 0 0 0 0 i 0 0 829 0
Turn Type Perm
Protected Phases ] 4
Permitted Phases 4
Actuated Green, G (s) 185 445
Effective Green, g (8) 188 445
Actuated g/C Ratlo - 026 {164
Clearance Time {s) 3.5 3.5
Lane Grp Cap (vph) 488 3140
v/s Ratio Prot c0.03
v/s Ratio Perm 019
vic Ratio 0.13 030

HCM Average Control Delay
HCM Volume to Capacity rafio
Actuated Cycle Length (s)
Interseciion Capacity Utilization
Analysis Period {min)

¢ Criticai Lane Group

16.5
025
70.0
54.1%
15

HCM Leve[ of Serwce' '

Sum of lost tima {s) 7.0
ICU Level of Service A

Capito! Mali Slip Street Closures
Baseline + Project Conditions AM Peak

Synchro 7 - Report

Page 3
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HCM 8|gnahzed Intersection Capacity Analyszs ‘
1. L 51 & 3rd St 1/14/2007

AR

Movement Teatis HLWBLET T WBRG UNBIFENRT R NBRE T B T SBT  TSBRATEE

Lane Confi guratlons L r f’ 4 444

Volume (vph) 945 990 - 28 70 i ¢ 788 52 0 0
Ideal Flow (vphph) 1900 500 1800 1900 1900 1660 1900 1800 1900 1900
Tota! Lost time (s} 4.0 440 40 35 4.0

Lane Util. Factor 087 091 100 1.00 0.91

Frt © 096 085 - 085 : 100 099

Flt Protecled 087 100 100 100 1.00

Satd. Flow (prot) 3340 1441 1583 1863 5038

Flit Permitled 097 100 100 O 100 . 1.60

Sald. Flow {perm) 3340 1441 1583 1963 5038

Peak-hour factor, PHF 100 100 100 100 100 160 100 100 100 100
Ad). Flow {vph) 945 990 29 70 0 o 788 52 i 0
RTOR Reduction {vph} 0 0 14 0 0 0 it 0 0 0
Lane Group Flow (vph) 1321 614 15 70 0 0 829 0 8 ¢
Tum Type cusfom custom '

Protected Phases 8 4

Permitted Phases 2 2 2

Actuated Green, G (s) b5 /S WS 65 285 16.5

Effective Green, g (s) 360 30 30 65 265 160

Actuated g/C Ratio 051 051 4581 009 03B 0.23

Clearance Time {s) 3.5 3.5 3.5 3.5 3.5 3.5

Lane Grp Cap (vph) 1718 41 814 184 705 : 1152

/s Ratio Prot _— ci05 004 c0.16

v/s Ratio Perm © 040 043 001

v/ Ratio 077 083 002 050 010 0.72

Uniform Delay, d1 137 144 B3 32 140 . 249

Progression Factor 100 100 100 070 144 1.00

tncremental Delay, d2 34 104 0.0 8.1 2 39

Delay {s) _ 170 247 84 291 204 28.8
-Level of Service . B. ¢ A c G c

Approach Delay (s)

Approach LOS

intersechion Stmmarys; T R i

HCM Average Control Delay 223 HCM Level of Service C

HCM Volume to Capacity ratio 0786

Actuated Cycle Langth {s) 700 Sum of lost fime {s) 115

Intersection Capacity Utilization 718% 1CU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Capitol Mall SEi'p Street Closures Synchro 7 - Report
Baseline + Project Condifions PM Peak Page 1

32



HCM Signalized Intersection Capacity Analysis

2: Capitol Mall & 3rd St

111142007

¢ Crtical Lane Group

A ey ¢ A M

NMovement i BT EBRENWREE BRI NBERL " NBT-0 NBREY
Lane Configurations % oAb ‘
Volume (vph) 176 462 33 381 637 98 0 0 -0
ideal Fiow {vphpl) 1500 1900 1300 1800 1900 1800 1900 1800 1900
Total Lost time {5) 35 49 40 4.0
t.ane Util. Factor 100 O™ 100 095
Frt 100 054 100 098
Fit Protected 095 100 085 180
Satd. Flow (prot) 1770 4767 1770 3468
Flt Permitted 085 100 02t 100
Satd, Flow {perm) 1770 4767 400 3468

~ Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 . 100
Adj. Flow {vph) 176 462 3 351 637 58 0 0 0 138 B8l 845
RTOR Reduction {vph) ) 70 0 0 17 0 0 0 0 o0 1 M
Lane Group Flow (vph) 178 723 0 361 718 0 0 0 0 0 1314 4
Tum Type Prot pmpt Perm Perm
Protected Phases 1 8 5 2 4
Permitted Phases 2 4 4
Actuated Green, G (s) 100 212 80 %46 234 234
Efiective Green, g {3) 100 207 30 244 229 234
Acluated g/C Ratio 014 030 053 034 033 033
Clearance Time {s) 35 35 35 . 35 .. 50 50
Vehicle Extension (s) 3.0 2.0 20 20 2.0 2.0
Lane Grp Cap {vph) 253 1410 484 1194 1495 455
vfs Ratio Prot 016 015 c0.14 021
/s Ratio Perm c0 27 .29 010
vic Ratio 070 051 078 060 088 031
Uniform Delay, d1 288 205 111 180 222 173
Progression Factor 00 1.00 160 100 119 232
Incremenial Delay, d2 80 0.1 7.3 2.2 43 01
Delay (s) 366 206 184 212 B9 403
Level of Service D C B c C
Approach Delay (s} 235 203 - 0.0 33.0
Approach LOS C C A C
Tersection Summary! " A
HCM Average Control Delay 271 HCM Level of Service c
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 136
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15

Capitol Mall Slip Street Closures
Baseline + Project Conditions PM Peak

Synchro 7 - Report

Page 2
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HCM Signalized Intersection Capacity Analysis

3. N St & 3rd St

111112007

R

Wovementes T ERL T EBTHY EBRY

B WB T WBR

NBEZE NBT: 2N

Lane Configurations - t X

Volume {vph) 0 79 25 0 0 0 0 0 0 287 1376 ]
tdeal Flow (vphph) 1900 1900 1900 1900 1900 1900 1900 {900 1800 1800 1800 %900
Total Lost time (s) 35 ' 35 '
Lane Util. Factor 1.00 081

Fri 097 1.00

Flt Protected. 1.00 0.99

Sald. Fiow (prot) 1802 5042

Fit Permitted 100 099

Satd. Flow (perm) 1802 . 5042
Peak-hour factor, PHE.. 100 400 100 100 100 100- 100 %00 100 100 100 100
Adj. Fiow (vph) 0 79 25 0 0 0 0 0 0 287 1376 )
RTOR Reduction {vph) 0 16 0 0 0 0 0 0 0 0 46 0
Lane Group Flow (vph) 0 88 0. 0 0 0. 0 0 0 0 1817 0
Tum Type Perm

Protected Phases 6 4
Permitled Phases 4

Actuated Green, G {5) 185 44 5
Effective Green, g (s) 185 44.5
Actuated g/GC Ratio .26 064
Clearance Time (s) 3.5 35

Lane Grp Cap (vph) 478 3208

vfs Ratio Prot c0.05

vfs Ratio Perm 032

vic Ratio 018 0.50.

Uniform Defay, dt . . 199 6.8
Progression Factor 1.00 168
incremental Delay, d2 09 04

Delay {s) 208 119

Level of Service c B
Approach Delay (s} 208 00 0.0 11.9
Approach LOS C A A - 8

Inlersegtion Summary:

HCM Average Control Detay
HCM Volume to Capacity fatio
Actuated Gycle Length (s}
intersection Capacity Utiization
Analysis Period {min)

¢ Crilical Lane Group

124
041
70.0
47.4%

HCM Level“a'f Service

B
Sum of lost time {s) 70
ICU Level of Service A

Capitol Mall Slip Street Closures
Baseline + Project Condifions PM Peak

Synchro 7 - Report

Page 3
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HCM Signalized Intersection Capacity Analysis
1.L8t&3rdSt - ‘ 1/14/2007-

SRR 8RR

Lane Confi guratlons Y & if % A AL

Volume (vph) : C 193 244 245 43 3 %44 2% 21

ideal Flow (vehpl) 1900 1800 1900 1900 1900 1900 1900 1900

Tolal Losttime (s}~~~ 4.0 40 40 4.0 40 40

Lane Util. Factor 085 081 095 100 160 09

Frt 100 089 085 100 1060 0GB

Flt Protected 085 100 100 pes 100 100

Satd. Flow {prof) 1681 1668 1504 1770 1863 4896

Fit Permitted 085 100 100 995 100 ° 100

Said, Flow (parm) 1681 1668 1504 1770 1863 4898

Peak-hour factor, PHF 100 100 100 190 100 100 100 <00

Adj. Flow (vph) 193 244 246 43 30 %44 2 21

RTOR Reduction (vph) B 0 0 0o 2 0 0

Lane Group Flow (vph) 174 288 221 43 30 1254 ] 0

Tum Type . Perm Pem Prot

Protected Phases ) 2 ‘ 3 8 4

Pemitted Phases 2 2 2

Actuated Greer, G (s) 225 225 225 . 225. 60 400 305

Effective Green, g (s) 20 220 220 220 60 400 300

Actuated g/C Ralio 031 031 031 03 009 057 043

Clearance Time (s) 3.5 3.5 35 35 40 4.0 3.5

Lane Grp Cap (vph) 528 524 473 498 152 1066 2098

vis Ratio Prot c002 002 026

vis Ratio Perm g1 017 015 001

vic Ratio 033 055 047 003 028 0GO03 060

Uniform Delay, dt 184 1998 193 1656 30D 65 154

Progression Faclor 100 100 100 100 064 235 100

incremental Defay, d2 17 41 33 01 45 00 13

Delay (s) 200 240 226 167 236 154 166

Level of Service c..GC. ¢C B C B B

Approach Delay (s) 222 203 166

Approach LOS ¢ C B

THETSTiIoN SUIMMAIY e h i A SRR j

HCM Average Control De1ay 187 HCM Level of Service B
HCM Volume to Capacity ralio $ 355

Actuated Cycle Length (s) - 70.0 Sum of lost time (s} 120

Intersection Capecity Utilization 52.8% ICU Level of Service A

Analysis Period {min) 15

¢ Crilical Lane Group

Capitol Mafl Slip Street Closures Synchro 7 - Report
2030 Conditions AM Peak Page 1
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HCM Signalized Intersection Capacity Analysis

2. Capitol Mall & 3rd St . 111112007
Lot <
Movementient s e WBRE NBLER NBT AT NBR BT<%"SBR
Lane Configurations b e : 7
Volume {vph) 66 915 0 ] 0 320 816 262
ideal Flow {vphpl) 1900 1900 1900 1900 1900 1800 1900 1800 1900 1800 1800 1800
Totat Lost time (s) 35 40 40 4.0 5§ 50
Lane Util. Factor 100 091 100 095 7 086 086
- Fnt 100 100 100 098 o 100 085
Fit Protected 095 100 095 100 098 100
Satd. Flow (prot) 1770 5085 1770 3466 4725 1362
Fit Permitted 095 100 0t1s 100 088  1.00
Satd, Flow {perm) 1770 5085 361 3466 4725 1362
Peak-hour factor, PHF 100 f00 i00 100 100 100 100 100 100 100 100 100
Adj. Flow {vph} 66 915 0 180 205 33 0 0 0 320 816 282
RTOR Reduction {vph) 0 0 0 0 15 0 0 0 0 0 3 16
Lane Group Fiow {vph) 66 915 0 180 223 0 0 0 0 g 1159 75
Tum Type Prot pm+pt Perm Perm
Protecled Phases 1 8 5 2 ' 4
Permitted Phases 2 4 4
Actuated Green, G (s} R E T 304 304 - 2% 221
Effective Green, g (s) 55 251 89 299 ' 216 221
Actuated g/C Ratio . 008 038 056 043 031 032
Clearance Time (s) 35 35 35 35 5.0 50
- Vehicle Extension (s) 3.0 20 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 139 1823 398 1480 1458 430
vis Ralio Prot 004 <018 cd06 006
v/s Ralio Perm .18 025 005
vic Ralio .. 047 050 045 015 . 079 017
Urifarm Delay, d1 309 176 88 123 22 173
Progression Factor 100 1.00 160 100 6rg 077
Incremental Delay, d2 25 0t 03 0.2 28 01
Delay (s) 334 176 91 125 199 134
Level of Service C 8 A B B B
Approach Delay (s) C 187 110 0.0 188
Approach LOS B B A B
Jntersection. Summary. T I
HCM Average Controi Delay 178 HCM Levet of Service B
HCM Volume to Capacity ralio 061
Actuated Cycle Length (s) ' 70.0 Sum of lost lime (s) 135
Intersection Capacity Utiization 63 1% ICU Level of Service B
Analysis Period {min) 15
¢ Criticat Lane Group
Capito! Mall Slip Street Closures Synchro 7 - Report

2030 Conditions AM Peak - Page 2



HCM Signalized Intersection Capacity Analysis
3; NSt&3rd St o o 1/11/2007

Y

WMovement =

Lane Configuraticns B : o
Volume {vph) 74 4 723 423 480 180
Ideal Flow (vphpl) 1800 1800 1800 1800 1800  19GO
Total Lost time (s) 3.5 35 35
Lane Util. Factor 100 081 09
Frt 0.99 100 086
Elt Protected - K100 pgr 096
Satd. Flow {prot) 1850 4936 3382
Fit Permitted 1.00 097 096
Satd, Flow {perm) 1850 4830 3352
.. Peak-hour factor, PHF 2100 100 100 100 100 1.00
Adj. Flow {vph) 74 4 723 423 480 160
RTOR Reduction (vph) 2 0 0 183 0 0
Lane Group Flow (vph} 76 0 0 863 640 0
Turn Type ... Pem _
Protected Phases 6 2 5
Permitted Phases 2
Actuated Green, G (s} - 12.5 285 1758
Effective Green, g {s) 125 295 175
Actuated g/C Ratio 018 042 025
Clearance Time {s) 35 3.5 35
Lane Grp Cap {vph) 330 2018 838
vis Ratio Prot £0.04 c0 19
vis Ratio Perm 020
vic Ratio 023 046 076
Uniform Delay, d1 246 46 243
Progression Factor 1.00 037 100
Incremental Delay, d2 18 06 85
Delay {s) 26.2 ~e... B0 309
Level of Service c : A c
Approach Delay (s) 262 60 309
Approach LOS c A C
Intersection Stmmaryi: i T
HCM Average Conirol Delay 154 HCM Level of Service B
HGM Volume to Capacity ratio 0.50
Actuated Cycle Length{s} - - - At Sum of lost time (s) 105
intersection Capacity Utilizalion 77 1% iCU Level of Service D
Analysis Period {min) 15
¢ Critical Lane Group
Capitol Matl Slip Street Closures Synchro 7 - Report

2030 Conditions AM Paak Page 3



HCM Signalized Intersection Capacﬂy Analysss

1: L St & 3rd St 11112007
"t R S S
WBE WBTZ WER WBR2Z A NBEE I NBT 2 BT 8BRY
Lane Configurations Y i ’f‘ Mp
Valume (vph) 483 600 1185 190 82 866
ideal Flow {vphpl) 1900 1960 1800 1900 1900 §900 1900
Total Lost time {s) 4077740 49 40 40 4.0 40
Lane Ut Fagtor 0985 7081 09 100 100 100 094
Frt 100 085 085 085700 100 085
Fit Protected 085 00 100 f00 085 100 10D
Satd, Flow (prot) 168t 1607 1504 1583 177D 1883 4829
Fif Permitted . 09 100 100 100 095 100 100
Satd. Flow (perrm) 1681 1607 1504 1583 {770  18A3 4820
Peak-hour factor, PHF 100 100 100 100 100 f00 100 100 100
Adj. Flow (vph) 483 600 1185 190 82 70 Be6 362 75
RTOR Reduction (vph) i} 0 0 87 0 0 9 0 0
Lane Group Flow {vph) 435 968 865 103 82 70 1294 0 0
Tum Type Perm Perm  Pemm Prot
Protected Phases 2 3 8 4
Permitted Phases 2 2 2
Actuated Green, G (s) 385 3885 385 - 385 40 240 165
Effective Green, g (s) 380 380 380 380 40 240 160
Actuated g/C Ratio 054 054 054 054 006 034 023
Clearance Time (s} 35 .35 3.5 3.5 40 4.0 3.5
Lane Grp Cap {vph) 913 872 816 859 101 539 4104
vis Ratio Prot ¢005 004 o027
vis Ratio Perm 026 060 058 007
vic Ratio 048 111 106 042 081 _ 031 117
Uniform Delay, di 99 160 160 78 326 187 20
Progression Factor 100 100 100 100 081 084 100
Incremental Delay, d2 18 653 487 03 384 03 a&r2
Delay (s) ' 116 813 647 81 583 134 1142
Level of Service 8 F E A E B F
Approach Delay (s)
Approach LOS
IECTSECHON SUMMAry Ui i o ‘
HCM Average Controf Delay 758 HCM Level of Sarvice E
HCM Volume 1o Capacily ratio 14
- Actuated Cycle Length {s) 700 Sum of lost time (s) 120
Intersection Capacity Utilization 90.0% iCU Level of Service E
Analysis Period {min} 15

¢ Critical Lane Group

Capitol Mall Slip Street Closures
2030 Conditions PM Peak

Synchre 7 - Report
Page 1
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HCM Signalized Intersection Capacity Analysis

2. Capitol Mall & 3rd St 111142007
4 - w ¢
MOVEmENta: i L EEE T ERTETE WL WETA WERETNB
~--Lang Confi gurahons L] *M*} % L g
Volumne {vph} “ 176 B26 0 &N 633 -~ 98 0 0 0 138 12 20~
ideal Flow (vphpl) 1900 1900 1900 1600 {900 1900 1900 1800 1800 1800 1800 1900
Tata! Lost time (s) b 4.0 40 4.0 ' ' 55 50
Lane Util. Factor 100 09 100 095 . 086 086
-t 100 100 100 098 100 085
Fit Protecled 085 100 085 400 099 160
Satd. Flow {prot) 1770 5085 1770 3473 4770 1362
Fit Permitted 085 100 028 100 o 083 100
Satd. Flow (pem) 1770 5085 520 3473 4770 1362
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj. Flow (vph) 176 626 0 5H 693 98 0 0 0 138 1182 210
RTOR Reduction {voh) 0 0 0 0 16 ) 0 0 0 0 2 132
Lane Group Flow {vph) 176 628 0 511 775 0 0 i 0 0 1349 - 57
Turn Type Prot pmpt Perm Perm
Protected Phases 1 8 5 2 4 .
Permitted Phases 2 4 4
Actuated Green, G {5} 92 203 405 278 210 210
Effective Green, g (5) 92 198 400 273 205 210
Actuated g/C Ralio 043 028 ‘ 057 039 ) 028 030
Clearance Time (s} 35 35 35 35 5.0 50
Vehicle Extension (5) 3.0 2.0 20 2.0 2.0 2.0
Lane Grp Cap (vph) 233 1438 586 1354 1397 408
vis Ratio Prot 010 012 020 022
v/s Ralio Perm -¢0.30 028 004
vic Ratio i 076 044 0.87 057 497 04
Uniform Delay, d1 293 208 102 168 44 178
Progression Factor 100 1.00 100 100 06 034
Incremental Delay, d2 138 01 131 18 10.6 0.0
Delay {s) ‘ 423 206 233 b 255 630
Level of Service D G C B C A
Approach Delay (s) 254 204 00 231
Approach LO3 C C A C
[nfersection; Summary s N
HCM Average Control Belay 228 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 70.0 Sum of lpst time {s) 95
Intersection Capacity Utilization 79.0% 10U Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Capitol Mall Slip Street Closures Synchra 7 - Repod
2030 Conditions PM Peak Page 2



HCM Signalized Intersection Capacity Analysis
3: N St & 3rd St ' 1111/2007

ERTITEBR ST SBET 8BTS SRR BERE

Movémenh e

Lane Configurations b ‘ J44 WY

Volume {vph) "7 25 338 136 38 253

deal Flow (vphpl} 1800 1900 1800 1800 1800 1900

Total Lost time {s) 35 36 35

Lane Utll. Factor 1.00 091 097

Frt 098 100 093

Fit Profected 100 093 097

Satd. Flow (prot) 1818 5036 3282

Flt Permitted 100 S 083 087 : -
Satd, Flow {perm) 1818 5036 3282

Peal-hour factor, PHF 100 100 100 100 100 100 . ) o
Adj Flow (vph) 17, 25 338 1376 319 283

RTOR Reduction (vph) 1m0 0 80 0 0

Lane Group Flow {vph) 131 g . 0 1854 572 . D

Tum Type . Perm e
Protected Phases 6 2 5 ST et
Permitied Phases 2

Actuated Green, G (s} 125 285 175

Effective Green, g (s) 12.5 285 175

Actuated gfC Ratic 0.18 042 025

Clearance Time {8) 3.5 3.5 3.5

Lane Grp Cap (vph) - 325 2122 821

/s Ratio Prot c0.07 c0.17

v/s Ratio Perm - 0.33

vic Ratio .40 078 070

Uniform Delay, d1 25.5 174 238

Progression Factor 1.00 441 100

lncremental Delay, d2 37 ' 1.2 49

Defay (s) 28.2 83 287

Level of Service C A C

Approach Delay (s) 292 83 287

Approach LOS C A C

IRtErsEction. summary:

HCM Average Controi Delay 14.3 HCM Levé! of Service

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length {s) 700 Sum of lost fime {s) 10.5

intersection Capacity Utilization 58 8% ICU Leval of Service c

Analysls Period {min} 15

¢ Critical Lane Group '

Capitol Mall Slip Street Closures Synchro 7 - Report

2030 Conditions PM Peak Page 3



HCM Signalized Intersection Capacity Analysis

1: L St & 3rd St

111172007

¢ oA
Movements: WBE T TWBR - WEBR2NBEHE NBT 7 NBRE
Lane Configurations bk r ' % ‘
Volume (vph) 437 248 45 43 '
{deal Flow {vphp) 1900 1900 1900 1800 4900 1900 1900 1900 1900 1900 1800
Total Lost time {s) 4.0 40 40 35 35 4D
Lane Util. Factor 097 091 100 160 1.00 091
Frt 099 085 085 100 100 100
Flt Protected 095 100 100 085 100 1.00
""Batd. Flow (prot) 3416 1441 1583 1770 1883 5073
Fit Permitted 086 100 00 085 100 100
Satd. Flow (parm) 3416 1441 1583 1770 1863 5073
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 1.00
Adj. Flow {vph) 437 248 45 43 30 0 0 1235 21 0 0
RTOR Reduction {vph) 0 0 H 0 0 0 0 2 0 i3 0
Lane Group Flow (veh) 471 212 4 43 30 { 0 1254 0 0 4]
Turn Type custorn custom  Prot
Protected Phases 3 B 4
Permitted Phases 2 2 2
Actuated Green, G (s} 225 25 225 65 405 305
Effective Green, g (5) 20 220 220 65 405 300
Actuated g/C Ratio 031 031 031 009 058 0.43
Clearance Time (s) 35 3.5 3.5 35 35 35
Lane Grp Cap (vph) 1074 453 488 184 - 1078 2174
vis Ratio Prot cbfz 002 ct 25
vis Ratio Perm 014 cbi5 001 -
vic Rafio 044 047 003 028 003 (.58
Uniform Delay, d1 191 193 166 205 6.3 15.2
Progression Factor 100 100 100 063 240 100
incrementat Delay, d2 13 34 041 38 0o 11
Delay (s} 204 27 167 224 152 16.3
Level of Service C C B C 8 B
Approach Delay (s) 20.8 19.5 16.3 00
Approach LOS G B B A
InferSection: Summary .. s e AL :

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utiization
Analysis Period {min}

¢ Critical Lane Group

HOM Lévei of Service

Sum of lost tima {s)
ICU Level of Service

Capitol Mall Stip Street Closures
2030 + Project Conditions AM Peak

Synchra 7 - Report
Page 1
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HCM Signalized Intersection Capacity Analysis
2: Capitol Mall & 3rd St 1111/2007

ey v AN Tr\l«’

Mavement.i: “WBL WBTH T WBR T NBEEE NBTEE NBRE SBE
Lane Configurations L T - 4”, B
Volume (vph) 66 915 640 180 205 33 0 0 9 - 320 816 TH
ideat Flow {vphp!) 1800 1900 1900 1900 900 1800 1800 1900 1900 1000 1900 1800
Total Lost time (s) 35 4.0 40 40 A ¥ 50
Lane Uil Factor 100 09 100 095 0B 0B
Frt . 100 084 100 ~ 0498 09 085
Fit Profected 095 100 495 100 pgs 100
Satd. Flow (prot) 1770 4771 1770 3466 - 4586 1362
Flt Permitied 095 1400 . 015 100 ’ . 495 100
Satd. Flow (perm) 1770 4171 274 3466 4586 1362
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 100
Adj.Flow (vph) 66 915 o640 180 205 33 0 0 0 320 86 7%
RTOR Reduction {vph) 0 97 0 0 16 0 0 0 0 0 86 294
Lane Group Flow (vph) 66 1458 ] 180 222 -0 0 0 0 0 j407- 152
Tum Type Prat prtpt o Perm Permn
Protected Phases i 6 5 “ 2 4
Permitied Phases , 2 4 4
Actuated Green, G () 55 237 T o287 238 238
Effective Green, g {s) 55~ 232 i’z 282 233 238
Actuated g/C Ratio 068 033 053 040 033 0
Clearance Time (5) 35 35 35 35 . i 50 50
Vehicle Extension (s} 3.0 2.0 2.0 2.0 2.0 20 .
Lane Grp Cap {vph) 139 1581 356 1386 ... . - 15826 463
vis Ratio Prot 0.04 O3 c0.07 006

vis Ralio Perm 019 031 OoH
vic Ratio 0.47 1.03dr 050 016 082 033
Uniform Delay, d1 08 225 124 133 25 172
Progression Faclor 100 1.00 100 100 672 088
incremental Delay, d2 25 92 0.4 0.2 _ 86 1
Delay{s) 334 N7 128 136 T 247 1583
Leve! of Service C C B B c B
Approach Delay (s) 318 13.3 0.0 225
Approach LOS

Intersaction: SUmmary: e e ) 2

HCM Average Controf Delay 253 HCM Level of Service C

HCM Voiume to Capacity ratio 085 :

Actuated Cycle Length (8) 700 Sum of lost time {s) 135

Intersection Capacity Utifization 81.4% ICU Level of Service D

Analysis Pericd {min) 15

dr Defacto Right Lane. Recode with 1 though lane as a right lane.
¢ Criticat Lane Group

Capito! Mall Stip Street Closures Synchro 7 - Report
2030 + Project Conditions Al Peak Page 2
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'HCM Signalized Intersection Capacity Analysis

dl  Defaclo Left Lane. Recode with 1 though lane as a left lane.

.¢ Critical Lane Group

3: N St & 3rd St 111172007
t - <

Movemen CNBTEE NBRAE - SBERLTSBTAY T SER

Lane Configurations 1 FES -

Volume (vph) - 0 74 4 0 0 0 0 0 0 1203 583 0

ideal Flow {vphpl} 1900 4900 1900 1900 1800 1900 1900 1900 1800 1800 1800 1800

Total Lost time {s) 357 o 35

Lane Ul Factor 1.00 0N

Fri 099 100

Fit Protected 1.00 097

Satd. Flow {prot) 1850 4920

Fit Permitied 1.00 097

Satd. Flow (perm) 1850 4920

Peak-hour factor, PHF 100 100 100 100 100 100 400 100 100 100 100 100

Adj. Flow {vph) 0 74 4 0 ] 0 0 0 0 1203 583 0

RTOR Reduction {vph) 0 3 ¢ i 0 0 0 0 0 0 278 i
" Lane-Group Flow (vph}- 0 75 0 0 ] 0 0 0 4] 0 1508 0

Tumn Type Perm

Protected Phases 6 4

Permitted Phases 4

Actuated Green, G {s) 18.5 44.5

Effective Green, g {s) 18.5 445

Actuated g/C Ralio 0.26 064

Clearance Time (8) 35 35

Lane Grp Cap {voh) 489 3128

vfs Ratio Prot c0.04

vfs Ratio Perm 0N

vic Ratio - 015 0.5&dl

Uniform Delay, d1 197 67

Pregression Factor 100 176

Incremental Delay, d2 0.7 03

Delay (s) 204 12,4

Level of Service G B

Approach Delay (s} 204 0.0 0.0 121

Approach LOS C A A B

IRtErSEcton. Summa AT : P

HCM Average Control Delay 124 HCM Level of Service B

HCM Volume to Capacity rafio 0.39

Actuated Cycle Length (s) 700 Sum of lost time (s) 70

Intersection Capacily Utilization 81.6% iCU Level of Service D

Analysis Period {min) 15

Capitol Mali Stip Street Closures
2030 + Project Condifions AM Peak

Synchro 7 - Report

Page 3



HCM Signalized Intersection Capacity Analysis

1. L St & 3rd St

P N

111112007

MovementiaEs WBEE CWBR T WBR2TSE NBENT NBTN 8B

Lane Configurations Ny d if b 4 44 o

Volume (vph) 083 1185 190 82 70 0 0 4228 " 75 0 0
Ideal Flow {vphp) 1900 900 1500 1900 1900 1900 1500 1900 1900 1000 1900
Total Lost time (s) 40 40 40 35 35 40 R
Lane Ut Factor 097 091 f00 100 140 0.91

Fri D95 085 085 100 100 099

Fit Protected 097 100 100 085 100 1.00

Satd. Flow {prof) 3333 1441 1583 1770 1863 5041

Fit Permitted 087 100 100 085 . 100 1.00

Satd. Flow {perm) 3333 1441 1583 1770 1863 5041 L
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 1900 100 100
Adj Flow (vph}. ... . 1083 1185 190 82 70 0 0 1228 75 9 0
RTOR Reduction {vph) 0 0 93 0 0 0 0 10 0 0 0
Lane Group Flow {vph) 1857 714 97 82 70 0 0 1283 0 0 4]
Tum Type .Custom. cystom  Prot

Prolected Phases 3 8 4

Permitied Phases 2 2 2

Actuated Green, G (s) _/Y W1 A 45 269 189

Effective Green, g (s) 36 356 356 45 269 184

Actuated g/C Ratlo s 051 051 006 038 0.26

Clearance Time {s) 3.5 3.5 3.5 15 35 3.5

Lane Grp Cap (vph) 1895 733 805 114 718 1325

vis Ratie Prot ch05 004 c0.26

vis Ratio Perm 047 c040 006

vic Ratio pg2 097 042 072 010 0.08

Uniform Delay, d1 159 187 90 321 138 266

Progression Factor 100 100 100 05 097 1.00

Incremental Delay, d2 85 287 03 151 0.1 196

Defay (s) 264 434 83 335 134 452

Level of Service c D A c B D .
Approach Delay (s) 293 24.2 452 80
Approach LOS c C D A

XS

Infersection: Simmary”

HCM Average Contro! Dela
HCM Volume to Capacity ratio
Acluated Cycle Length (s)
Intersection Capacity Utilization
Analysts Period (min)

¢ Critical Lane Group

344
0.95
70.0
88.5%
th]

‘§~§CM Level of ééwice

-Bum of lost time {s} -

ICU Levet of Service

Capitoi Mall Sfip Street Closures
2030 + Project Conditions PM Peak

Synchro 7 - Repod
Page 1
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HCM Signalized Intersection Capacity Analysis o
2, Capitol Mall & 3rd St i 111112007

f—-—»wf'*‘“k‘\T#\»lJ

Movement: S EBUTUEBT T EBRY WBE T WBTES TWBRES
Lana Configurations “i *H'¢> LI . - :
Volume {vph) 176 - 6826 572 511 693 88 0 0 0 138 1192 1172
Ideal Flow (vphpl) 1900 1900 1900 1800 1800 9900 1900 1800 1900 1900 1900 1900
Total Lost time (s) 35 40 40 40 55 50
Lane Util Factor 100 09 100 085 Tt o 086 086
Frt 100 093 100 068 - 095 085
Flt Protected 095 100 085 1.00 100 100
Satd. Fiow {prot) 1770 472 1770 3473 4569 1362
Fit Permitted 095 1.00 018 100 SR 100 100
Satd, Flow (perm) 1770 4724 339 3473 4568 1362
Peak-hour factor, PHF 100 ..100 100 100 f00 100 100 100 100 100 100 100
Adj}. Flow {vph) 176 826 572 5H 693 98 0 0 0 18 1g2 Ny
RTOR Reduction {vph) 0 27 0 i 16 ] ] 0 0 0 114 205
L ane Group Flow (vph) 176 1171 0 5N 775 ] 0 0 0 0 1802 381
. Turn Type Prot . .. papt ., e Perm . Perm
Protecied Phases 1 6 5 2 4
Permitted Phasas 2 4 4
- Actuated Grean, G (s) B85 185 375 U5 i ' 240 240
Effective Green, g (s} 65 180 370 770 T 238 240
Actuated g/C Ratio 008 026 053 039 034 034
Clearance Time (s) 35 35 35 35 : 50 50
Vehicle Extension (s} - 3.0 2.0 20 2.0 20 2.0
Lane Grp Cap (vph) 164 1214 486 1340 : 15834 467
" vfs Ratio Prot 010 025 c0.23 022
v/s Ratlio Perm 0.33 03 028
vic Ralio 107 132dr 105 (.58 147 082
Uniform Delay, d1 38 257 181 170 233 210
Progression Faclor 1.60  1.00 100 100 073 080
Incremental Delay, d2 811 178 55.0 18 822 4.8
Delay {s) 1229 435 731 188 991 173
Level of Service F D E B F B
Approach Delay (s) 536 401 0.0 79.9
Approach LOS D D A E
Intersection Summary*
HCM Average Control Delay 629 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length {s) 70.0 Sum of lost £ime {s) 8.5
Intersection Capacity Utilization 99.0% ICU Level of Service F
Anglysis Period {min) 15

dr Defacto Right Lane. Recode with 1 though lane as a right lane
¢ Critical Lane Group

Capitol Mall Stip Street Closures Synchro 7 - Report
2030 + Proiect Conditions PM Peak Page 2
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HCM Signalized Intersertlon Capacity Analysis

+

¢ Critical Lane Group

3. N St & 3rd St 111112007
PSRN ? /' N Y

Movementzet i We 1 \ BEHAT. SBT =Y SBR
Lane Configurations o S J44
Volume {vph) g Hr 25 0 0 0 0 0 0 657 1829 0
ideal Flow (vphpl) 1600 1900 1900 1900 1906 900 1900 1900 1900 1900  §900 1800
Total Lost time (s) 35 35
Lane Uil Factor 1.00 091
Frt 028 1.00
Fit Protected 100 089
Satd Flow {prot} 1818 5013
Fit Permitted 1.00 099
Sald. Flow (perm) 1818 5013
Peak-hour facior, PHF 100 100 160 100 100 tO0 100 tO0O 100 §00 100 100
Adj. Flow {vph) (R ¥4 25 0 0 0 0. 0 0 657 1g28 0
RTOR Reduction {vph) 6 ! 0 0 0 0 ] 0 0 0 104 0
Lane Group Flow {vph) 0 13 0 0 0 9 ) 0 0 0 2182 0
Turn Type Perm

Protected Phases ] 4
Permitied Phases 4
Actusted Green, G (5) 16.5 465
Effective Green, g (s) 165 46 5
Actuated g/C Ratio 024 086
Clearance Time (s) 3.5 3.5
Lane Grp Cap {vph) 429 3330

~-yig Rafio Prot ¢0:07

vis Ratio Perm D44
vic Ratio 0.31 066
Uniform Detay, di 22.0. 70
Progression Factor 100 044
incremental Delay, d2 1.8 0.1
Delay (s) 239 31
Level of Service C : A
Approach Delay (s) 239 00 0.0 31
Approach LOS ¢ A A A
{terSEction SUMmmary s e i3
HCM Average Controi Delay 43 HCM Le\re§ of Semce A
HCM Volume to Capacity ratio 056
Actuated Cycle Length (s) 70.0 Sum of lost time (s} 70
Intersection Capacity Utilization 59 8% IGU Level of Service 8
Analysis Period {min) 15

Gapito!l Mall Slip Street Closures
2030 + Project Conditions PM Peak

Synchro 7 - Report

Page 3
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HCM Signalized Intersection Capacity Analysis
1. L St & 3rd St - 1111/2007

N YU

Wovement: o WBRT WBRPETNBEEETNBT NBR L SR SR SR SRl SERT

Lane Configurations bl [ 'l % 4 Hk‘p,

Volume {vph) 437 248 45 43 30 i} 0 1238 21 0 0
Ideal Flow {vphpl) 1900 1900 1900 1990 1900 1900 1900 1900 1900 1800 1900
Total Lost time (s) 4.0 40 40 35 35 40

Lane Utit. Factor 097 08f 100 {CD 100 o9

Frt D98 085 0B85 100 100 1.00

Fit Protected 098 100 100 09 100 100

Satd. Flow {prot) 3416 1441 1583 1770 1BG3 5073

Fit Permitted 0% 100 100 095 100 100 .

Satd. Flow {perm) 416 1441 1583 1770 1863 5073 -

Peak-hour faclor, PHF 100 100 100 100 100 100 180 00 100 100 100
Adj. Flow {vph) 437 248 45 43 30 0 0 1235 21 0 0
RTOR Reduction {vph) 0 0 H 0 0 ] 0 2 0 0 0
Lane Group Flow (vph) 471 212 14 43 30 0 0 1254 0 ] 0
Turn Type custom custom  Prot

Protected Phases ' 3 8 4

Permitted Phases 2 2 2

Actuated Green, G (s) 25 L 225 65 405 365

Effective Green, g {s) 220 220 220 65 405 300

Actuated g/C Rafio 03t 031 031 009 058 043

Clearance Time {s) 35 35 .35 15 35 35

Lane Gm Cap {vph) 1074 453 498 184 1078 2174

v/s Ratio Prot c0.02 002 c0.25

v/s Ratio Perm 014 cB15 001

vic Ratio 044 047 003 026 003 058

Uniform Delay, d1 191 183 66 295 63 152

Progression Factor 100 100 §00 051 140 1.00

Incrementad Delay, d2 13 34 0.1 3.7 00 i1

Delay {s) 204 227 167 188 89 16.3

Level of Service C c B B A B

Approach Delay (s)

Approach LOS

Inlersection Stmmarys s G p R ik : Sl

HCM Average Control Delay 179 HCM Level of Service B

HCM Volume to Capacity ratio 050

Actuated Cycle Length (s) 70.0 Sum of fost fime (s) 115

Intersection Capacity Utiiization 52.7% ICU Level of Service A

Analysis Period (min} 15

¢ Critical Lane Group

Capitol Mali Slip Street Closures Synchro 7 - Report
2030 + Project Conditions Mitigation 1 AM Peak Page 1



HCM Signalized Intersection Capacity Analysis
2: Capitol Mall & 3rd St 11142007

A N ¢ A

Movement BB ITTERT Y EBRE WRESTWBT I WER
Lane Configuralions . % M % b
Volume {vph) 66 815 640 180 205 33 0 0 0 32 8w TW
[deal Flow {vphpl) 1900 1900 1500 1800 1800  §900 1900 1900 1900 1900 1900 1900
Totat Lost time (5) 35 40 4.0 4.0 5.5 40
Lane Util. Factor 160 091 100 095 ‘ 091 100
Frt 100 084 100 098 100 085
Flt Protected pg5 100 085 100 083 100
..Satd. Flow {prot) 1770 47T 1770 3466 ‘ . s - o501 1583
Fit Permitted 095 100 012 1.00 089 100
Sald. Flow (perm) 710 41 231 3466 5015 1683
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 0O
Adj. Flow {vph) 66 915 840 180 206 33 0 0 0 320 816 T7H
RTOR Reduction (vph) 0 64 0 0 17 0 0 0 0 0 0 0
tane Group Flow {vph) 66 1491 0 180 22 0 0 0 0 g 1136 7YY
Tumn Type Prot pro+pt Pem Free
Protected Phases 1 6 5 2 v 4
Permitted Phases 2 4 Free
Actuated Green, G (s) 39 287 423 349 192 700
Effective Green, g {s) 38 282 418 344 187 700
Actuated g/C Ratio 006 040 060 049 0.21 100
Clearance Time (s) 35 35 35 35 © 50 |
Vehicla Exiension (s). 30 2.0 20 2.0 20
Lane Grp Cap {vph) . 85 1922 349 1703 1340 1583
v/s Ratio Prot 004 O3 007 006
vis Ratio Perm 024 023 <050
vic Ratio G867 09ldr 052 013 ' 085 050
Uniform Delay, d1 324 182 10.2 97 243 00
Progression Factor 100 100 100 100 075 100
Ingremental Delay, d2 15.7 18 0.5 02 4.5 1.0
Delay (s) ) 481 200 - 107 9.8 228 1.0
Level of Service D c B A C A
Agpproach Delay (s) 211 10.2 0.0 137 -

Approach LOS G B A 8

Intersection SUMMany: & i i i

HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 074 - . ,

Actuated Cycle Length () 700 Sum of lost time (s) 8.5
intersection Capacity Utilization 755% ICU Lavel of Service B
Analysis Period {min) - 15

dr Defaclo Right Lane. Recode with ! though lane as a right 1ane.
¢ Critical Lane Group

Capitol Mall Slip Street Closl;res Synchro 7 - Report
2030 + Project Conditions Mitigation 1 AM Peak . Page?
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HCM Signalized Intersection Capacity Analysis
3: N St & 3rd St 1/11/2007 e

D 2

Movement:)

Lane Configurations 1 R AR . L.
Volurne {vph) N / 4 0 0 -0 0 0 0 1203 583 0
Ideal Flow {(vphpl) 1900 1900 1800 1900 1900 3900 1800 1900 1900 1900 1900 1800
Tota! Lost time {5) 3.5 35
Lane Util. Factor 1.00 09
Frt . 0.0 ' T 100
Flt Protecled. _ 1.00 097
--Batd. Flow {prot) 1850 4820

Fit Permitied - 1.00 . S 097
Satd. Flow {perm) 1850 4920
Peak-hour factor, PHF 100 100 t0O 100 100 100 100 tp0G 100 100 100 100
Adj, Flow (vph) 0 74 4 0 0 0 0 0 0 1203 583 0
RTOR Reduction (vph) 0 3 i 0 0 0 0 0 0 ¢ 278 0
Lane Group Flow {vph) 0 75 0 0 “0 0 ] 0 0 0 1508 4]
Tum Type Perm
Protected Phases 6 4
Permitied Phases 4
Actuated Green, G {s) 185 445
Effective Green, g (s) 185 ’ 445
Actuated g/C Ratio 028 064
Clearance Time {s) 35 : : S 3.5
Lane Grp Cap {vph) 489 3128
vfs Rafio Prot c0.04
vfs Ralio Perm 0.31
vl Ratio : 0.15 - 0.86d!
Uniform Delay, d1 18.7 6.7
Progression Factor 1.00 137
Incremental Belay, d2 07 0.4
Delay (s) 204 95
Level of Service ¢ A
Approach Delay (s) 204 00 0.0 85

" Approach LOS C A A A
HCM Average Control Delay 100 HCM Level of Service
HCM Volume to Capacity rafio 639
Actuated Cycle Length {s) o 70.8 Sum of lost time {s) 70
Intersection Capacity Utilization 816% (CU Levat of Service D
Analysis Period (min) 15

dl Defacto Left Lane. Recode with 1 though iane as a left jane
¢ Critical Lane Group

Capitol Malt Slip Street Closures Synchro 7 - Report
2030 + Project Conditions Mitigation 1 AM Peak Page 3
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HCM Signalized Intersection Capacity Analysis

1. L St & 3rd St

111720067

POl

Yo N

Moveren T WBES T WBRE WBR2L G NS SEETE TSBT S  SER TSR SER BTN
Lane Configurations Wyt if i * Y T
Volume {vph) 1083 1185 190 gz - 70 0 0 1228 75 0 0
Ideal Flow (vphpt) 1900 1900 1900 1900 1900 100G 1900 1800 1800 1900 1800
Total Lost fime (s) 40 4.0 4.0 35 i5 ' 490
Lane Util. Factor g97 091 100 100 140 1R}
Frt 095 085 0B85 100 100 089
Flt Protected 097 100 100 095 100 1.00
Satd, Flow (prot) 3333 1441 1583 1770 1863 5041
..~ . Fit Pemmitted 097 100 100 086 100 100
Sald. Flow (perm) 3333 1441 1583 1770 1863 5041
Peal-hour factor, PHF 100 100 100 100 100 100 100 900 100 100 10O
Adj. Fiow {vph) 1083 1185 180 82 70 0 0 1228 75 0 0
RTOR Reduction {vph) 0 0 95 0 0 0 0 9 0 0 0
Lane Group Flow {vph) 1857  TH 95 82 70 ' 0 1294 0 0 0
Tum Type custom custem  Prot
Protected Phases 3 i 4
Permitted Phases 2 2 2
Actuated Green, G (s) 35 355 365 45 25 105
Effective Green, g (s) I/BOH O3B0 3O 45 275 190
Actuated g/C Ratio 053 050 050 006 039 0.27
Clearance Time (5) 3.5 35 3.5 35 35 3.5
Lane Grp Cap fvph) 867 721 792 114 732 1368
/s Ratio Pret c005 004 c.26
vfs Ratio Perm 047 c043 008
vic Ratio 083 088 012 -072...010. 0.95
Uniform Delay, dt 64 173 03 321 134 250
Progression Faclor 100 100 100 134 078 1007 )
incremental Delay, d2 1.1 303 03 248 0.2 144
Delay {s) 275 476 86 680 106 39.4
Level of Service C D A E . B b
Approach Delay (s) 314 418 394 00
Approach LOS (i b D A
IR EGTSaoHDN. QUMMENy s 1 T i o

HCM Average Controt Delay
HCM Veolume to Capacity ratio
Actuated Cycle Length (s)
intersection Capacity Utflization

Analysis Period {min)
¢ Critical Lane Group

48
0.95

. 700

88.9%
15

HCM Level of Sepvice

Sum of tost time (5)
ICU Level of Service

Capitol Mali Slip Street Closures
2030 + Preject Conditions Mitigation 1 PM Peak

Synchro 7 - Report
Page 1
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HCM Signalized Intersection Capacity Analysis
2: Capitol Mall & 3rd St 111112007

S T T 2N

Movementti; ¥ EBEETEBT T EBRT WBL T WBTEE WBR S NBE

Lane Configurations Y M - 1 e e

Volume {vph) 176 626 572 511 693 a8 0 0 0 138 1192 1172

deat Flow {vphpi) 1900 1800 1900 1900 1800 1900 1900 1900 1900 1900 1800  19GO

Total Lost fime (s) 35 49 40 40 ' 55 40

Lane Util Factor 100 oo 100 085 091 100

Frt 100 083 100 0548 106 085

Flt Protected ... 085 1400 095 100 099 100

Satd. Flow {prof) 170 4T 1770 3473 : 5059 1583

- Fit-Permitted 085 100 085 100 . 083 100

Satd. Flow {perm) 1770 4721 177G 3473 5059 1583

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 . 100 100 100 100

Adj. Flow (vph) 176 626 572 511 693 98 0 0 0 138 1182 1472

RTOR Reduction {vph) 0 36 0 0 15 00 o0 -0 0 0 0

Lane Group Flow {vph) 176 1162 § 51 776 0 0 0 0 0 1336 172

Tum Type Prot - Prot Perm Frae

Prolected Phases S B 5 2 ' 4

Permitted Phases 4 Free

Actuated Green, G {s) 82 175 205 288 200 700

Effective Green, g (5) 92 170 200 283 T 195 700
- Actuated gfC Ratio 013 024 029 040 028 100

Clearance Time-(5) - 35 35 35 35 50

Vehicle Extension {s) 30 2.0 2.0 20 20

Lane Grp Cap {vph) 233 - 1147 506 1404 1400 1583

vis Ratio Prot - 010 <025 c028 022

v/s Ratio Perm -~ . 026 074

vic Ratio 076 1.36dr 161 055 094 074

Uniform Delay, di 293 265 250 160 247 40

Progression Faclor 100 100 100 1.00 - 096 100

Incremental Delay, d2 130 298 425 16 70 1.5

Delay (s) 423 563 675 178 30.7 15

Level of Service D E E B : N A

Apfroach Delay (s) 54 5 372 0.0 170

Approach LOS B D A B

Infersection, Summary sk R s : Y

HCM Average Confrel Delay 320 HCM Leve! of Service C

HCM Volume to Gapacity ratio 0.90

Actuated Cycle Length (s) 70.0 Sum of los! lime (s} 80

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min} 15

dr Defacto Right Lane. Recode with 1 though lane as a right lane

¢ Critical Lane Group

Capitol Mali Sfip Street Closures Syncheo 7 - Report

2030 + Project Conditions Mitigation 1 PM Peak - ’ Page 2



HCM Signalized Intersection Capacity Analysis

3: N St & 3rd St

11172007

A ey v AN b 2 MY
Movements: L EAT T EBR WAL WETE WERSE NBE T NBTH U NBREE SR TOBT T 8ER
Lane Configurations T : J44
Volume {vph) 0 117 25 0 -0 0 0 0 857 1629 0
Ideal Flow (vphpl) 1900 1900 1800 1800 1800 1900 1900 1800 1900 1900 1800
Total Lost time (s) 35 - 35
L.ane Util Factor 100 091
Frt 098 1.00
Fit Protected 100 0.99
Satd. Flow {prot) 1818 5013
Fit Permilted 100 099
Satd, Flow {perm) 1818 5013
Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100
Adj. Flow {vph) 0 i 25 0 0 0 0 0 657 1629 0
RTOR Reduction {vph) 0 1 0 0 0 0 0 0 0 1064 0
Lane Group Flow {vph) 0 131 0 0 { 0 ¢ 0 0 2182 0
Tum Type Perm
Protected Phases B 4
Permitted Phases 4
Actuated Green, G (s) 18.5 . 44.5
Effective Green, g (s) 18.5 445
Actuated g/C Ratio 026 064
Clearance Time {5) 3.5 3.5
Lane Grp Cap (vph) 480 387
vis Ratio Prot 007
v/s Ratio Perm 044
vic Ratio 0.27 068
Uniform Delay, d1 20.4 8.2
Progression Factor - 1.00 0.40
Incremental Delay, d2 -id 03
Delay {s) 218 38
Level of Service C . A
Approach Delay (s) 218 00 00 36
Approach LOS 7 7 G A A A
[niersection. summa o3 fok
HCM Average Control Delay 47 HCM L.evel of Service A
HCM Volume fo Capacity ratio 0.56
Actuated Cycle Length {s) 70.0 Sum of lost fime {s) 70
Intersection Capagity Utilization 53.8% ICU Level of Service B
Anaiysis Period (min) 15

¢ Critical Lane Group

Capitol Mall Slip Street Closures

2030 + Project Conditions Mitigation 1 PM Peak

Synchro 7 - Report
Page 3
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